In the present article, I report on my experience in teaching and learning physiology in the first year of a new modular curriculum at the Faculty of Medicine of the National University of Rwanda. With self-reported questionnaires, I collected learning experience perceptions from 112 students who attended the module of physiology in 2008. The results showed satisfaction with active learning methods but complaints about the limited contact hours allocated to classroom lectures and practical classes. Student-centered learning was handicapped by the limited computer and internet access for students and by the limited number of textbooks in the library. In conclusion, the new teaching and learning style was appreciated by the students, but problems related to limited human and material resources need to be solved. student perceptions; student-centered learning PHYSIOLOGY is considered as the basis of a rational medical practice (10). Understanding the mechanisms of the body functions requires a high level of integration, not just a descriptive approach (5, 8). Since 2008, modular programs have replaced the classical teacher-centered teaching style, which had been used since the establishment of the National University of Rwanda in 1963. In the old programs, students were passive receivers of knowledge, mainly through theoretical courses. However, a system of continuous assessment, with several in-course partial assessments, maintained high learning activity along the academic year. The new modular teaching and learning system is in line with the integrative approach. It is in this context that, since January 2008, the medical curriculum has been revalidated in a modular form, grouping classical courses into modules, as has been the case for all programs at the National University of Rwanda. Courses of cell physiology and normal organ systems physiology have been integrated in one module, taught in the second semester of the first year. The first three semesters of the curriculum consist of basic courses before the study of organ systems. Therefore, before starting physiology, students have already experienced modular teaching and learning in the first semester, covering mathematics and physics, computer science, and communication and study skills. The module of physiology is taught in parallel with the module of anatomy, histology, and embryology and the module of cell and molecular biology and biochemistry. The first semester of the second year comprises modules related to microbiology and an introduction to pathology, just before the organ systems modules.
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The module description gives all relevant information about the learning outcomes, teaching methods, and assessment strategies. While there is a description of objectives and content, it is up to the teacher to decide what will be taught in the classroom or learned through the assignments and seminars. It is a 20-credit module with 200 student hours, comprising 72 h for lectures, 28 h for practical classes and seminars, 20 h for self-directed study, 34 h for self-directed laboratory work, 20 h for the preparation and writing of assignment reports, and 26 h for revision and examination. It is taught over a period of 12 wk, with an average of 6 h of theoretical lectures per week. The module aims at the understanding of body functions and homeostasis at the cell and organ levels, the regulation mechanisms, and the integration of functions. As learning outcomes, students having successfully completed the module should be able to demonstrate knowledge and understanding of general physiological processes, the functioning of nerve and muscle cells, and the different body functions and their interactions. The content comprises basic physiological processes, the physiology of nerve and muscle cells, and the normal physiology of the different organ systems. Most practical classes consisted of viewing demonstrations of different physiological mechanisms on CD-ROM, which were learned in an interactive approach, with questions and answers. We used the seven-system interactive physiology CD-ROM, codeveloped by Benjamin Cummings and adam.com, based on Ref. 7a . In other practical classes, students learned to measure blood pressure and record and interpret a normal ECG. The assessment consisted of two assignment reports, which were prepared, written, and presented in groups; reports of ECG interpretation were also written in groups, and there was a final written examination covering the whole module. The new program is based on the principle of student-centered learning. The classroom teaching is limited, and the student learns through self-directed study.
As experienced elsewhere (2), physiology is taught in difficult conditions, due to the lack of teaching materials and laboratory equipment and supplies and to insufficient teaching staff. There are two permanent teaching staff members for the module of physiology: a senior lecturer for classroom teaching and an assistant lecturer for practical classes on blood pressure measurement and ECG recording and interpretation. This research in student perceptions of the teaching and learning methods of the module of physiology is part of a reflective practice initiative, which is expected to result in ongoing learning and improvement (3). The study aimed at assessing how the new teaching and learning methods were appreciated by the students. Our research hypothesis is that, despite the difficulties due to limited human and material resources, the module of physiology is an example of successful innovation brought by modular teaching at the National University of Rwanda, in terms of student satisfaction.
METHODS
This study was carried out with students who attended the physiology module and completed their first year of the medical undergraduate program in 2008. At the time of the survey (March 2009), students were in their second year. All of them studied biology and chemistry during the 6 yr of secondary school. The study is crosssectional and descriptive. We used the census method of collecting the information from all students in the class. A self-administered questionnaire was distributed to 128 students. Sixteen students did not return the questionnaire. Therefore, the total number of respondents was 112, i.e., 87.5% of the targeted group. The results presented here are from the responses of the 112 respondents. The questionnaire was completely anonymous, without any identification of the respondent. The distribution of answers was analyzed as percentages and is presented in tables. The percentages are indicated relative to the total number of 112 students. The perceptions and comments of students added at the end of the questionnaire permitted a better understanding of the results.
RESULTS
As a result of the modular teaching, assignments and seminars have been introduced in the teaching and learning methods. This made the students active learners as they look for information and draft the report. Presenting their work to classmates also made them active, not mere receivers of information. Two topics (membrane transport and temperature regulation) were given to students as assignments. Reports were handed over before the last 3 wk of the semester, and each group presented its report to the whole class in a seminar.
These learning methods were not previously used and are part of the student-centered learning innovation. There were, on average, 10 students/group. These groups were also the basis for exercises on blood pressure measurement and ECG recording and interpretation, which were done after the completion of classroom teaching of the cardiovascular system, over a period of 4 wk, with 3 groups/wk.
The topics covered in the classroom lectures are shown in Table 1 , together with chapters of the interactive physiology CD-ROM taught in classroom, as an active learning activity introduced in the modular teaching. Revision with the CD-ROM after the classroom lesson permitted an audiovisual approach. Some lessons were integrated around a CD-ROM interactive class, with supplementary comments, making the students active through questions and answers. Quizzes were done in the classroom. At the end of each session, students regularly asked for a quiz, and the lessons were managed to have enough time for it. An interactive physiology CD-ROM was given to each group for self-directed study during the whole semester, which enhanced student-centered learning.
The appreciation of students concerning different teaching strategies is shown in Table 2 . As the strategy of the program is that a module is taught within one single semester, students were asked how they appreciated learning the whole module in the second semester of the first year. The students' appreciation of some aspects that are mainly teacher dependent, notably, lecture notes and availability for and quality of student support, is also shown in Table 2 . Values are percentages relative to the total number of participants (n ϭ 112). A variable number of students did not answer for one or more teaching strategies.
How We Teach
Appreciation of the weekly number of hours for classroom learning of physiology. Of 112 respondents, 45 (40.2%) of the respondents found that the weekly number of hours for classroom learning of physiology was too little; 50 (44.6%) of the respondents found it appropriate; and 12 (10.7%) of the respondents found that it was too much, which may be related to some changes on the timetable in the last weeks, with a great number of classroom hours.
Student comments on the time allocated to the different teaching and learning activities. Through their comments, some students showed that they needed more hours for classroom teaching. However, most of students preferred less theoretical teaching and to discover physiology mechanisms through practical classes and demonstrations. Practical lessons on blood pressure measurement and on ECG recording and interpretation were very attractive for students. They needed a greater availability of interactive physiology CD-ROMs for self-directed study and sufficient time for this activity. Students needed a greater number of reference books in the library. They also needed better computer and internet access.
The appreciation of learning resources by students in regard to their accessibility and usefulness for the final exam and assignments is shown in Table 3 . The results show overall satisfaction. However, due to low computer and internet access, the score is low for online materials and CD-ROM.
Student appreciation of the relevance of the different assessment methods is shown in Table 4 . Overall, students found the different assessment methods relevant. However, they were not satisfied with the time limitation for seminar presentation in the classroom-hence, the low score.
Concerning the pass rates, students passed the exam at ϳ97%, a figure similar to previous pass rates in the old curriculum, also 97%. There seemed to be no differences in the results, notably for the understanding of physiological mechanisms, an important aspect of the exam. However, it is in the upper years of the curriculum that long-term retention of information with the modular teaching and learning will be assessed.
DISCUSSION
In general, students appreciated the modular teaching system. This is in line with perceptions of medical students elsewhere concerning integration; they find it enjoyable and useful for their future career (9) . Using the interactive physiology CD-ROM, the students were asked questions; the answers helped them to discover the mechanism. This permitted active learning, which is a better method for understanding and retaining information. If the computer access were improved, self-directed learning with the CD-ROM before or after classroom lectures would ensure classroom preparation or reinforcement. An important modular teaching style, problembased learning, is not yet integrated in the new modular curriculum. It may be useful to progressively introduce it alongside classical teaching methods; such initiatives have proven efficient in comparable settings (6) . Frequent tests, followed by feedback, are an effective means for long-term retention of knowledge (7) . Many quizzes were done in the classroom. These quizzes were appreciated by students.
Self-directed learning (1) is recommended for university education. However, the local context, with limited access to the internet and limited library resources, makes it difficult to fully achieve the goals for learning with the self-directed approach. Besides, this new experience of limited classroom teaching has been negatively perceived by some students, who would still ask for learning much of the content in the classroom, even though most students are enthusiastic for active learning and request greater time for it.
In conclusion, the students seem to have appreciated the modular system of teaching and learning. However, the way in which the module of physiology was taught was criticized, even though the overall appreciation was good. This is not so much in relation with the module or the lecturer but rather with the new system. The appreciation of students for the different types of teaching and learning activities seemed to be confused by their low satisfaction due to the little amount of time allocated to classroom activities. However, they also had a great desire to learn much in practical classes and through demonstrations. Values are percentages relative to the total number of participants (n ϭ 112). A variable number of students did not answer for one or more assessment methods. Values are percentages relative to the total number of participants (n ϭ 112). A variable number of students did not answer for one or more learning resources.
How We Teach
This study should enhance further research and share of experience with colleagues (4). A greater teaching staff, better material resources, and better computer and internet access will make modular teaching a successful innovation at the Faculty of Medicine of the National University of Rwanda.
